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In this paper, a circular patch monopole antenna with circular CSRR slots is presented for WiMAX applica-
tions. The proposed antenna contains circular polarized patch with circular CSRR slots. Smaller triple-band an-
tenna is planned by drawing CSRR slots on the radiating component. It is seen from the outcomes that the pro-
posed antenna can be utilized for satellite communication application. In order to verify high separation between 
adjacent components, the circular patch monopole antenna array of the proposed antenna element is also manu-
factured and tested in order to make the proposed antenna a possible candidate to be incorporated into satellite 
communications. Utilizing this strategy, a changed circular monopole are proposed and examined as the plan 
model. Both estimated and reproduced results are given and talked about to confirming the legitimacy of pro-
posed plan procedure. In an ordinary lab climate, the injurious multi-way transmission impacts on the exchange 
capacity of the model receiving wire pair were noticed and talked about. This streamlining procedure would not 
carry any size or cost increment to the printed monopoles, and the improvement of transmission execution is 
very detectable, which has all the earmarks of being a critical improvement over printed UWB monopoles.The 
antenna delivers maximum peak gain of 8.27 dB at 13.9 GHz.The proposed antenna with the dimensions of 
26231.6. The estimated results: radiation pattern, peak gain, radiation efficiency is showing the good results. 
The proposed antenna can be utilized for C-band (4.2, 7.6 GHz), 5.5 (HYPERLAN) X-band (9.7 and 11.4 GHz) 
and Ku-band (13.9 GHz) satellite communication applications. 
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For the huge demand and necessity of low power 
devices such as embedded devices in the present situa-
tion and industrial use, there is a need for substantial 
research to increase the power requirements of these 
devices. By using electromagnetic spectrum, it can be 
convinced to incorporate RF energy harvesting. Thus, it 
is necessary to reduce the maintenance part and the 
production cost from the device point of view [1]. 
Among the different antenna architectures, the micro 
strip ultra-wideband (UWB) monopole antenna draws 
design and developers’ interest because these micro 
strip antennas can be conveniently operating over the 
entire UWB spectrum starting from 3.1 to 10.6 GHz. 
When no intervening signal occurs in the area, these 
antennas can use the full UWB spectrum. In compari-
son, current narrowband networks, such as Wireless 
Local Area Network WLAN (from 5.15 GHz to 
5.35 GHz and from 5.725 GHz to 5.825 GHz), World-
wide interoperability for Microwave Access WiMAX 
(from 3.3 GHz to 3.6 GHz), High Performance Radio 
LAN HIPERLAN (from 5.45GHz to 5.725GHz) and 
International Telecommunication Union ITU (from 
8.02 GHz to 8.4 GHz), could be influenced by the wide 
frequency spectrum of the UWB system [2]. During 
years of research, several methods to produce circular 
polarization have been suggested. A lightweight CP 
antenna has been suggested with the help of Meta ma-
terials such as meta-surfaces and meta-resonators. The 
proposed antenna has a gain of 4.15 dB while the an-
tenna operates at narrowband frequencies. The pro-
posed antenna achieved the circular polarization with 
the help of multiple feed structures and circular polari-
zation bandwidth is 1.05 percent which is 40 percent 
bandwidth [3]. The low-profile and miniatured charac-
teristics of the micro strip antennas minimize those 
structures. Antenna features such as wide operating 
bandwidth, (20) high gain in the desired direction, high 
axial ratio bandwidth, low-cost to fabricate, simple ge-
ometrical structure, and simple feeding techniques are 
chosen for many number of applications for improved 
reception of electromagnetic waves from a design point 
of view. The proposed micro strip patch antenna in 
[4, 5] has a large impedance bandwidth in the planner 
framework, but the antenna has low gain. In order to 
increase micro strip antenna gain [6-8], the placement 
of antennas in sequential order with equal spacing 
called antenna array technique and meta-materials are 
used [9]. The broadband high gain antenna reported in 
 




[10-12] is designed to produce linearly polarized waves 
from metals with large bandwidth and gain. Two kinds 
of feeding strategies used to produce circular polariza-
tion are using parasitic patch with single feed structure 
and another one is dual-feed technique [13]. There is a 
rising interest recently in the development of the sin-
gle-fed operating at dual-band [14] with dual-sense 
circular polarized micro strip antennas. An analysis of 
the literature shows that researchers have spent signif-
icant effort in applying diverse strategies for the reali-
zation of circularly polarized (CP) antennas [15], both 
wideband and compact. However, maintaining the min-
iaturization of components of wireless devices, an an-
tenna operating at dual band of frequencies or operat-
ing at multiband of frequencies is more important than 
a wideband antenna. A micro strip patch antenna fed 
with micro strip feed line or coplanar waveguide (CPW) 
are common choice for researchers to overcome those 
problems [16-19]. 
In this paper, a circular patch monopole antenna 
having inverted CSRR slots is demonstrated for Wi-
MAX applications. The proposed circular patch anten-
na contains circular polarized patch with circular 
CSRR slots. Smaller triple-band antenna is planned by 
drawing CSRR slots on the radiating component. It is 
seen from the outcomes that the proposed circular 
patch antenna is best suitable for WiMAX, C-band ap-
plications, X-band applications and Ku-band satellite 
communication applications. 
 
2. UNIT CELL ANALYSIS 
 
Fig. 1 outlines the unit cell structure. Its plan 
boundaries were LP  12.6 mm, WP  12.6 mm.The 
AMC unit cell in the inset is illuminated by an upper 
and lower floquet port bordered by Splitters for PEC 
and PMC. The simulated reflection characteristics of 




Fig. 1  CSRR Structure 
 
Table 1  Dimensions of the AMC unit cell 
 





C3 1.4 mm 
C4 2.32 mm 
 
illustrated in Fig. 2 while the unit cell dimensions plot-
ted in Table 1. 
 
3. ANTENNA DESIGN 
 
In Fig. 3, the reflection coefficient attributes of the 
single component iterations proposed are introduced. It 
is shown that from 26.8 to 37.8 GHz, antenna 4 has 
better impedance bandwidth. Consequently, the last 
proposed single part for the CPW Antenna is iteration 
4. The broad band features are given by the simple cir-
cular polarised monopole antennas, which are operat-
ing in the frequency range of 5.2-15.8 GHz with imped-
ance bandwidth of 3.26 dB shown in the Fig. 3. The 
antenna is further changed with ground and iterations 
are shown in the Fig. 2. The second iteration gives the 
return loss of 3.97, 2.6 and 1.3 dB with the frequency 




(a) (b) (c) 
 
Fig. 2  Iterations of the antenna: (a) iteration 1, (b) iteration 




Fig. 3  Reflection coefficient of the given iterations 
 
Table 2  Measurements of the Suggested antenna 
 
















The antenna 3 provides the peak gain values with 
the frequency of 13.9 GHz by placing of circular CSRR 
slots in the patch. 
 



















1.210  0.90 
0  1.6 
4.25-5 3 2.62 4.92 
2 32241.6 5-8.4 2 6.1 4.5 
3 6000.8 2.04-7.95 3 6 4.15 
4 
R  150,  
L  45 
1.575-
1.602 
2 2.2 9.8 
5 60541.52 5.1-8.6 2 11.07 6 




7 2723 5.2-7.75 3 8.1 5.1 




9 100751.6 1-7 2 4.9 4.6 
Proposed 23261.6 4.2-13.9 3 5 8.27 
 
4. OUTCOMES & DISCUSSION 
 
The simulation of the Suggestedantenna is done by 
utilizing HFSS (Ansys) software. Fig. 2 shows the eval-
uations of the antenna. The 26231.6 antenna con-
taining of FR4 substrate with the thickness of 1.6 mm. 
The antenna physical structure is shown in the figure 
with top view and bottom view whereas the antenna 
dimensions are illustrated in the Fig. 2. The impedance 
bandwidth of the antenna is 1.36, 2.59 dBi at 4.2 GHz 
and 5.5 GHz frequency. At 7.6 GHz and 9.7G Hz the 
bandwidth is 1.14 and 2.26 with the wideband. The 
proposed antenna is operates at various frequencies 
listed as 4.2 GHz, 5.5 GHz, 7.6 GHz, 9.7 GHz, 11.4 GHz 
and 13.9 GHz. Table 2 gives the dimensions of the sug-
gested prototype whereas the previous literature com-
parison is described in the Table 3. The parameters i.e., 
Antenna size, impedance bandwidth, Operating fre-
quency and Peak gain comparison was discussed. 
 
4.1 Parametric Analysis 
 
To achieve the optimized boundaries of the suggest-
ed design the parameter examination is done. The ef-
fects of circular patch parametric are shown in the 
Fig. 4(c) it shows that the sweep of the circle is changed 
from 2.5 to 4.5 mm with the step size of 1 mm. The 
Ground plane parametric effects are observed in the 
Fig. 4(b) with the magnitude parameters (S11) are vary-
ing from 12 to 14 mm. In figure 4(a) the parametric 
analysis of width of the feed is discussed by changing 
the values from 3 mm to 6 mm by step size of 0.5 mm. 
 
4.2 Polar Plots 
 
The 3Dpolar characteristics of the suggested anten-
na are illustrated in the figure 5. So as to gauge the 
capacity in a specific direction, the radio energy of the 
antenna, the gain of the antenna gives the arrange-
ment. From Fig.5a, the peak gain of 8.27 is observed at 
13.9GHz Frequency radiation is occurred in around the 













Fig. 4  Reflection coefficient (S11) of the antenna: (a) feed 










Fig. 5 - 3D Polar Plots of the Advised Antenna: (a) @9.7 GHz, 
(b) @11.4 GHz and (c) @13.9 GHz 
 




peak gain of 2.76 dB at 4.2 GHz. At 5.5 GHz, 7.6 GHz 
and 9.7 GHz the Peak gain of 3.83, 2.98 and 4.53 dB 
respectively with the radiation is formed throughout 
the axis. The radiation is presented in the Y and Z di-
rections at 11.4 GHz with the peak gain of 8.27 dBi 
respectively. 
 
4.3 Radiation Patterns 
 
The Simulated Radiation characteristics of the pro-
posed antenna are described. Furthermore, it is seen 
that the Simulated radiation qualities of YZ plane 
(  90), ZX plane (  0) &XY plane (  90) are shown 
in the Fig. 6. In XY PLANE Butterfly shape radiation 
patterns are delivered at all frequencies. YZ PLANE 
consisting of Dipole shape radiation patterns, at 11.4 
and 13.9 GHz frequencies we can observe OMNI direc-
tional radiation patterns. In ZX PLANE bidirectional 










Fig. 6  Simulated radiation characteristics of the antenna: 
(a) YZ Plane (b) ZX Plane (c) XY Plane 
 
4.4 Return Loss 
 
The Simulated and Measured Reflection coefficient 
results are discussed in Fig. 7. The practical measured 
results are derived by ROHDE &and SCHWARZ Vec-
tor Network Analyzer. The measured results seem to 
be good agreement to the simulated return loss. The 
radiation qualities of the antenna in the working band 
and in the notch, band is introduced. 
 
4.5 Surface Current Distributions 
 
At different frequencies, current distributions on 
the surface of the suggested prototype are illustrated in 
figure8. At 4.2GHz current distribution is formed in the 
patch and some part of the feed. The surface current is 
resonated within the feed at 5.5 GHz. The distributed 
current is occurred in the feed with the frequency of 
7.6GHz .9.7GHz current distributed in feed and some 
parts of the ground. The magnitude of the current from 
the simulated observations is generated in the feed and 
CSRR with the resonating frequency of 11.4 GHz. At 
13.9 GHz surface current is distributed throughout the 










Fig. 7  Return loss characteristicsof the suggested antenna: 




(a)   (b)   (c) 
 
Fig. 8  Surface current distributions at various frequencies: 
(a) 9.7 GHz, (b) 11.4 GHz and (c) 13.9 GHz 
 
The Simulated and Measured Results are described 
by using the Rohde ans Schwarz ZNB Vector Network 
Analyzer. The measured results seem to be very closer 




A circular patch monopole microstrip patch antenna 
with CSRR slots has been introduced practically. Wide 
impedance is achieved by placing of CSRR. The distri-
bution of surface currents at the indented frequencies 
 




with the placement of resonator and without placement 
of resonators are also processed and examined. Simu-
lated results of the circular patch antenna are present-
ed, such as coefficient of magnitude reflection, VSWR, 
Gain, Radiation quality, 3D-simulation of polar plots. 
The suggested broadband Circular Patch antenna is 
ease, simply planned. Consequently, making it a rea-
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